strikingly hard on palpation. There was no change in the overlying epidermis and their colour was a dusky purple; on diascopy a brownish-yellow tinge was seen. Small nodules were present in the lower palpebral conjunctive. Superficial lymph nodes were still enlarged and the spleen palpable.
There was no radiological evidence of bone involvement. Serum proteins were normal. Biopsy of a skin nodule showed a histological picture typical of sarcoid.
POSTSCRIPT (September 1956 ).-Patch tests with beryllium chloride were negative at forty-eight hours and three weeks (Sneddon, 1955) .
In September 1956 it was thought that there was some regression of the skin lesions, but this was not striking. The fibrosis of the lungs was unchanged. REFERENCE SNEDDON, I. B. (1955) Brit. med. J., i, 1448.
[June 21, 1956] Lipid Electrophoresis Patterns in Xanthomatosis By W. G. DANGERFIELD, Ph.D., L.R.C.P., M.R.C.S.
North Middlesex Hospital, London.
THE lipid substances present in blood plasma are not dispersed as individual molecules, but are built up into complex lipid particles having a hydrophilic or "water-soluble" outer layer. The nature, composition and variation in these lipid complexes are now being widely investigated by various means-by chemical separation, ultracentrifugation and by electrophoresis both in the Tiselius apparatus and on paper.
The technique of paper electrophoresis is simple and the apparatus required inexpensive. However, considerably more skill and practice is required for making good lipid patterns than is needed for making good protein patterns. After electrophoresis the strip is cut lengthwise into two unequal portions, the narrower strip is stained for protein and the wider one for lipid. The author uses Light Green SF for staining protein and Sudan Black in 55% alcohol for lipid (Dangerfield and Smith, 1955) .
Normal serum gives a pattern ( Fig. 1) showing three main components namely:
ac-lipoprotein-a rather diffuse band level with cxl-globulin. pre-p-lipid is markedly increased in density in nephrotic sera and moderately increased in many case of coronary infarction.
The composition of the lipid complexes giving rise to the main bands is crudely indicated in Fig. 1 and more precisely in Table I . It is difficult to give any accurate analysis of these The column headed F/T gives the ratio free cholesterol/total cholesterol. The column headed C/P gives the ratio cholesterol/phospholipid by weight. The apparent discrepancy between the C/P ratio given in the fourth column and that calculated from the figures in the first and third columns arises mainly because the weight of the fatty acid combined with the cholesterol is included in the first column, but not in the C/P column. Fig. 2 shows the patterns obtained from a lipwemic serum, before and after centrifuging. In this case very little a and P-ljpoprotein is seen even in the centrifuged specimen-this may be because they were originally present in the serum in diminished quantity or because they were adsorbed on to the fat particles, and so removed.
On examining the pattern prepared from the sera of patients wi-th xanthomatosis it is found that the great majority fall into the three classes as follows:
(a) The typical hypercholesterolbmic pattern (Fig. 3A) is characterized by a very dense p-lipoprotein band, not much wider than usual. There were 4 patients in this class; their sera were almost always clear and they all gave a family history of xanthomatosis or early coronary thrombosis or both.
(b) The typical hyperlipwmic pattern (Fig. 3B) In addition to these there was one patient whose serum produced a unique pattern. This patient is a boy aged 20 months who is slightly jaundiced and appears to have biliary cirrhosis due to reticulo-endotheliosis of the Letterer-Siwe type, He has recently developed cutaneous xanthomas presumably as a consequence of high plasma lipid levels. The serum was jaundiced and clear when fresh, but after freezing it was grossly turbid. The patterns given before and after free7ing are strikingly different ( Fig. 4A and B ). The fresh serum shows a wide band of yl-lipoprotein (or possibly f2-lipoprotein). Note that there is no appreciable staining at the site of application (0) Ahrens and Kunkel (1949) , by Russ et al. (1956) , by Lever and Hurley (1953) , and by McGinley et al. (1952) . These authors find that the phospholipid in these cases is remarkably high, and that the cholesterol is largely free. Thannhauser (1950) also describes such cases and gives similar analyses. All authors agree that the sera in these cases are usually clear though they do not state specifically whether freezing alters them; they differ in their opinion of the amount of neutral fat present. The present author has previously found another jaundiced serum that was clear when fresh but went grossly turbid after freezing. This serum was from an old man who had had a carcinoma of the colon removed two years previously and had developed a secondary growth in the clavicle and jaundice; the serum cholesterol was 550 mg. %. The cause of the jaundice was not established, but he was still jaundiced and had a large liver when he died at home three months later. Many other jaundiced sera have been frozen, but none became grossly turbid.
A few experiments were carried out to investigate the action of intravenous heparin on the lipids of 2 of these patients, one a hypercholesterolkmic case, the other a lipeemic case. The changes produced in the lipid patterns were similar to those that occur in the majority of normal persons.
The foregaing observations pose the following questions: With one possible exception these lesions signify a present or past elevation of blood cholesterol. The exception, xanthelasma palpebrarum, is often reported in the absence of hypercholesterolkmia-at least on one examination. But before regarding it as a purelylocal condition it is necessary to have repeated blood examinations, and to examinemembers of the family for manifestations of hypercholesterolemia.
Hypercholesterolkmia may be a primary condition which is often familial, and it may be, secondary to biliary cirrhosis. It may be associated with hyperlipvmia, which in turn can be idiopathic or secondary to diabetes, subacute nephritis and possibly recurrent pancreatitis. I want to consider only the two relatively common primary types of xanthomatosisfamilial hypercholesterolemia and essential hyperlipeemia (Table I) . 
